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Abstract 
A case study is here presented in which the design perspective in the redevelopment of public spaces is overturned: instead of 
designing the area and then verifying the results in terms of effective liveability of the new spaces, the results of the analysis of the 
present comfort conditions become the tool to address the design operations. In particular, the bioclimatic analysis of the system 
of central squares of the small town in Sant’Ilario d’Enza (Italy) becomes the base for the design of a new liveable space among
buildings of limited historical and architectural value. The ENVIMET fluido-dynamics software is used to assess the present 
outdoor comfort conditions in the different times of the year and to identify the critical elements to be modified. The indications
for the insertion of new green spaces suggest a symbolic return to the rural past of the area, elaborated with a contemporary design,
taking also into account the flexible uses nowadays required by these common spaces. Other recommendations are focused on the 
external façades of the buildings, thus allowing to improve both the internal energetic balance and the effects on the external urban 
environment.
The attempt is to insert some quantitative elements in a field – the redevelopment of urban public spaces – which is usually rather 
qualitative and subjected to personal judgment, improving at the same time the aesthetics, the usability and the liveability of these 
spaces in a sustainable way. 
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1. Introduction 
In many European countries, the attention towards the restoration and redevelopment of the urban centres is 
increasing, as the pressure for the use of new “virgin” soil for building expansion decreases, for many reasons. This 
leads on one hand to the reuse of existing buildings, and on the other hand to “renew” the public spaces as a symbol 
to show off the rebirth of a part of town. As far as the first approach is concerned, restoration is with no doubt a 
complex interdisciplinary field, but in the last two centuries (at least in Europe) it has been somewhat framed in a 
theoretical debate which led to the definition of several shared charters.  
The redevelopment of public spaces is instead a no man’s land, working on gaps among buildings and at the same 
time trying to fill gaps among city planning, restoration, design, transports management and other disciplines. In this 
field, sustainability is also becoming an important issue, not only from the economical and energetic points of view, 
but also in relation with the climate changes and the people’s comfort. The focus on sustainability in urban 
redevelopment, aims at proposing solutions that put the wellness of the final user at the center of the design. In the 
past in several cases urban public spaces have been redesigned with the aim of making them architecturally beautiful 
and inspiring, but in fact they became places where sociality is increasingly being considered as a marginal activity, 
when it should be the core function the place itself. The reason is often to be found in the degree of well-being 
experienced by people living spaces and the solution must take account of this aspect in the design phase.  
In this paper, a proposal is made to combine all the standard theories and design practices with a new variable to be 
taken into account both in the analysis and synthesis phases: the bioclimatic one, making the approach to the design 
more holistic. To this purpose, a design experience of urban regeneration is here discussed that seeks to harmonize 
with each other all the different project elements, including the innovations introduced by the bioclimatic approach 
through the use of an experimental software. 
2. Presentation of the study area 
The present study is focused on the central area of the small town of Sant'Ilario d'Enza, in the province of Reggio 
Emilia, Italy. The two central squares, now used mainly as a parking (Figure 1), have deeply different characteristics, 
which can be understood looking at their different historical evolution.  
Figure 1: An aerial view of the study area. 
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Figure 2: The study area in 1935. 
The 1935 picture (Figure 2) still shows a situation of ill-defined urban spaces: one square, creating a connection 
between the “via Emilia” and the church, looks already partially shaped by the surrounding presence of some 
buildings; while the other area is still occupied by rural buildings and green fields. Only in 1946 this area is bought 
by the Municipality to build a new district of both public and condominium housing buildings. Despite the presence 
of many centres of attraction all around (shops, bars, banks and a theatre), this second square never became a real 
meeting point nor an identity element: a “non-place”, borrowing Marc Augé’s expression [1]. 
3. The bioclimatic analysis 
One of the main objectives of environmental design in an urban context is the creation of neighbourhoods with 
comfortable open spaces. The microclimatic parameters, therefore, are central to the activities that are carried out in 
the area and to a large extent determine their use (RUROS, 2004). The RUROS project (Rediscovering the Urban 
Realm and Open Spaces) is a collaboration of five European countries and it is aimed at making a significant step to 
identify important parameters that must be taken into account in the preliminary design phase of the open spaces, to 
intervene in the reorganization of the existing spaces and in the development of new ones in the urban context [2]. 
The environmental factors that most influence the wellness feeling of the users of a space are the wind and the 
temperature, also considering the radiative conditions. However, urban morphology has a fundamental influence in 
terms of external microclimate [3]. The first step to carry out a proper environmental analysis is to determine the 
geographic location of the place and study its meteorological climate data, in order to obtain results representative of 
real conditions.   
3.1. The adopted software  
For the Sant’Ilario d’Enza squares, the bioclimatic simulations were carried out using the Envi-MET® software. It 
is a CFD (Computational Fluid Dynamics Models) environmental and microclimatic 3D model simulation software. 
It can simulate and reproduce the microclimate and physical behaviour of urban areas, analysing the interactions 
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between buildings, paving materials, vegetation, air and energy flows of a portion of the urban area, under the weather 
conditions of the geographical context [4]. It is possible not only to study the micro-climatic impact of urban 
morphology, but also, going down to the architectural level, to define the texture of the façades of buildings, thus 
suggesting ideas for the redevelopment. In particular, the attention to the albedo of the materials used is of fundamental 
importance for the design of the external environment, in order to avoid unnecessary glare or harmful overheating 
zones for both the peoples’ well-being and for the energy consumption of the buildings. 
3.2. The case study 
In the case of the redevelopment of the squares of Sant'Ilario d'Enza, four simulations in four characteristic days 
were carried out, so as to seek the most meaningful limit values of the microclimate. The chosen days were the winter 
and summer solstices and the days with the highest and lowest solar radiation. Taking into consideration all the 
extrapolated data, some important considerations emerged, which became starting points for the definition of the 
project, together with the traditional methodologies for the rehabilitation of open spaces [5]. In particular, the most 
critical values were found in the high temperatures present in the summer months, in a large part of the studied area 
(Figure 3). 
Figure 3: Critical conditions for the temperature parameter. 
4. Design proposals 
Following the analyses carried out, the historical matrix of the area, the urban plans of the town, a project has been 
proposed that attempts to give an answer to the identified problems (Figure 4). 
The theme of green areas emerges at a glance. The curves that create the space are not a mere "gesture", but have 
a dual genesis. The first is to form a green corridor that passes through the city as required by the current urban plans, 
the second is to improve the comfort perceived by the users in the areas that the bioclimatic analysis had identified as 
most disadvantaged. Even the choice of the new vegetation is not random, as it aims at improving the overall comfort 
level and also at defining some internal areas of the square that can accommodate different functions. 
The project also takes into account the historical matrix: paths and trees arrangement recall the rural destination of 
the area up to the 1950s and tends to become geometric (aligning with the Roman traces) passing gradually from a 
more natural area (East) to a more populated one (West). The continuation of the green wedge through the older square 
changes in level, forming seats protected by the new vegetation, inducing sociability and improving the peoples’ 
comfort. 
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Figure 4: The plan of the project. 
Comparing the data obtained by the simulations before and after the intervention (Figure 5), it is possible to get an 
idea supported by quantitative data of the actual changes in the micro-climatic conditions of the area: an overall 
improvement of the microclimatic conditions of the whole analyzed map can be observed, especially in the summer 
period. In particular, the areas with the best values of PMV (Predicted Mean Value: index grading the mean subjective 
well-being satisfaction of the users) and PPD (Percentage of Person Dissatisfied) are wider than those of the present 
state in all the different simulation cases. 
The attention to the albedo of the materials used is of fundamental importance also for the design of the façades of 
the buildings surrounding the squares, in order to avoid unnecessary glare or harmful overheating zones for both the 
well-being of people outside the buildings and for the energy consumption of the buildings themselves [6]. 
Figure 5: The PMV values mapping in the different seasons before and after the intervention. 
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5. Results and Discussions 
The present work suggests a feasible design solution in response to a real need: providing a city centre of a 
recognized and liveable place for its citizens. By using a fluid dynamics simulation software, it was possible to make 
proposals that tend to improve environmental comfort, quantifying the additional degree of well-being perceived by 
the users after the intervention, and demonstrating how it is possible to act architecturally in order to change positively 
the microclimate of the squares.  
Once more it is evident that every place needs a specific project proposal, avoiding standardization of design 
solutions. Moreover, as people perceive well-being conditions in a very personal way, the design of a central square 
should strive to respond to the needs of each user: this is possible only if the space is designed in a diversified, flexible 
manner, so that each area is able to cover part of the required levels. 
6. Conclusions 
In the composition of an architectural project, irrational parameters are always involved, more or less consciously. 
It is clear that the categories of "beauty" are impossible to be quantified, although they may be generally accepted and 
shared. This work therefore aims to complement the traditional academic design methods with a new instrument, 
rational and quantifiable. An instrument that indicates clearly that the designed space must be created for its users 
who, passing their time in it, will make it live. An instrument that also allows to take into consideration the different 
conditions which can occur in the different seasons and in different occasions, thus including in the design process a 
fourth dimension: Time.  
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